I -INTRODUCTION
Zn-A1 a l l o y s show h i g h .damping when quenched from above e u t e c t o i d temperature /1,2/.
Most s t u d i e s o f t h i s phenomenon have been c a r r i e d out f o r r o l l e d o r drawn specimens.
Generally, small amount o f magnesium a r e added t o these Zn-A1 a l l o y s t o improve r e s i s t a n c e t o i n t e r g r a n u l a r corrosion. The authors have proposed t h a t t h e amount o f magnesium added t o these a l l o y s should be l e s s than 0.02% /3/.
The phase diagram o f Al-Zn has two important features. F i r s t , a e u t e c t i c i s formed f o r a composition o f about 5 wt%Al, t h e e u t e c t i c temperature i s 655K. A e u t e c t o i d decomposition p o i n t i s found f o r 22 wt% a t a temperature o f 548K. Thus considerable l a t i t u d e e x i s t s i n t h e m e t a l l u r g i c a l v a r i a b l e s f o r these a l l o y s .
High A1 a l l o y s a r e advantageous f o r h i g h e r s t r e n g t h and l o w~r d e n s i t y than those of t h e e u t e c t i c composition.
However i n c r e a s i n g aluminum content gives a wide temperature range f o r s o l i d i f i c a t i o n .
Thus, c a s t i n g a1 l o y s o f d i f f e r e n t aluminum composition can produce q u i t e d i f f e r e n t phases and m e t a l l u r g i c a l s t r u c t u r e s .
I n t h i s study we i n v e s t i g a t e d t h e i n t e r n a l f r i c t i o n as a f u n c t i o n o f processing v a r i a b l e s f o r b i n a r y a l l o y s i n t h e composition range 15 t o 27%A1 and t e r n a r y a l l o y s i n t h e same aluminum range w i t h 17.02 w t %~g .
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The experiments were c a r r i e d o u t f o r a l l o y s o f composition Zn-15 -27%A1 and Zn-15 -27%A1-0.02%Mg which had been c a s t i n t o molds o f s i z e 110x110~280 rnm. The c a s t i n g temperature was a t t h e m e l t i n g p o i n t o f each a l l o y composition +50K and t h e temperature of t h e mold was 290K. Then specimens of s i z e 2 x 1 0~1 5 0 mm were c u t from t h e edge and t h e i n t e r i o r o f t h e c a s t i n g s f o r damping c a p a c i t y measurements. These measurements were made f o r t h e f r e e decay of v i b r a t i o n i n bending o s c i l l a t i o n as i l l u s t r a t e d i n Fig. 1 . The specimen was supported v e r t i c a l l y w i t h i t s bottom edge h e l d f i x e d .
The t o p end was f r e e t o v i b r a t e . The s p e c i f i c damping c a p a c i t y ( h e r e i n a f t e r termed S.0.C) /4/ was determined over t h e frequency range 20 t o 100 Hz. r -1
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Fig. 1 Schematic o f t h e apparatus.
A f t e r measurement of t h e i n i t i a l damping c a p a c i t y , t h e specimens were h e a t t r e a t e d a t 573K f o r two hours f o l l o w e d by a water quench. The damping c a p a c i t y o f t h e heat t r e a t e d specimens was t h e n measured. Specimens were made from t h e edge and t h e i n t e r i o r o f t h e c a s t i n g s f o r comparative measurement. Specimens were a l s o examined a f t e r t h e e n t i r e i n g o t was heated t o 573K and quenched. I n a d d i t i o n t h e damping c a p a c i t y o f specimens r o l l e d t o 90% r e d u c t i o n and heat t r e a t e d as d e s c r i b e d was a l s o i n v e s t i g a t e d .
I 1 1 -RESULTS AND DISCUSSION
The damping c a p a c i t y o f as-cast and h e a t t r e a t e d a l l o y s i s shown i n Figs. 2 and 3 f o r b i n a r y zinc-aluminum a l l o y s o f 15, 20 and 27%A1. The measurements a r e shown f o r t h r e e f r e q u e n c i e s from 20 t o 100Hz. The c a s t i n g s and specimens were t h e n heated a t 573K f o r two hours and w a t e r quenched. The i n t e r n a l f r i c t i o n was h i g h e r under a l l c o n d i t i o n s as t h e f i l l e d p o i n t s i n Figs. 2 and 3 show. F o r t h e a l l o y s w i t h 27XA1 t h e damping c a p a c i t y f r o m t h e i n t e r i o r o f t h e c a s t i n g i s h i g h e r t h a n t h a t from t h e edge.
The measurements show t h a t t h e damping c a p a c i t y of t h e s e c a s t b i n a r y a l l o y s depends s t r o n g l y on t h e c o o l i n g r a t e from above t h e e u t e c t o i d temperature. The r e s u l t s may a l s o be r e l a t e d t o m i c r o s h r i n k a g e caused by t h e wide range o f s o l i d i f i c a t i o n temperature o f these a l l o y s . The e x c i t a t i o n frequency has v e r y l i t t l e i n f l u e n c e on t h e damping c a p a c i t y of e i t h e r t h e as-cast o r heat t r e a t e d a l l o y s .
S i m i l a r d a t a f o r t h e damping c a p a c i t y of as-cast and heat t r e a t e d t e r n a r y a l l o y s c o n t a i n i n g 0.02XMg a r e shown i n F i g s . 4 and 5. Small amount o f magnesium reduced t h e damping c a p a c i t y f o r t h e a l l o y s of 15 and 20XAl b u t had l i t t l e e f f e c t f o r t h e 27% a l l o y s .
For a l l specimens t h e heat t r e a t m e n t i n c r e a s e d t h e damping c a p a c i t y c o n s i d e r a b l y . Excited frequency / Hz CONCLUSIONS 1" ---These r e s u l t s show t h a t t h e damping c a p a c i t y o f these b i n a r y and t e r n a r y a l l o y s i n t h e low audio frequency range depends markedly on t h e c o o l i n g r a t e from above t h e e u t e c t o i d temperature. Small amounts o f magnesium which a r e added f o r improved c o r r o s i o n r e s i s t a n c e do not a f f e c t t h e S.0.C o f t h e a l l o y s f o r t h e a l l o y s a t 27%A1, b u t t h e y do reduce t h e damping c a p a c i t y f o r t h e lower aluminum compositions. Cold r o l l i n g these a l l o y s changes t h e damping c a p a c i t y o n l y s l i g h t l y .
For a l l compositions and f o r b o t h o f t h e heat treatments used, t h e damping c a p a c i t y i s q u i t e high, t h e v i b r a t i o n s damp out near room temperature i n o n l y a few cycles. E s p e c i a l l y a t t h e aluminum concent r a t i o n o f 27%, h i g h damping c a p a c i t y might be expected f o r heavy castings.
At t h i s time, we do not have a d e t a i l e d atomic model f o r t h e mechanism of t h e energy loss.
